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This invention relates fo pressure-responsive 
devices and more particularly to a novel device 
of this character which is adapted fo be oper- 
ated by fluid pressure and which is substantially 
unaffected by temperature changes. 
A common form of fluid pressure-responsive 
devices is one which employs a bellows member 
or the like wherein the finid pressure acts on a 
diaphragm ai one end of said member fo more 
the diaphragm against the resisting action of the 
bellows. Where differential pressures are in- 
volved, two opposed bellows may be intercon- 
nected and may be subjected fo the different 
pressures respectively. Prior devices such as 
those mentioned, are generally subject fo the 
objection that they tend to be actuated unde- 
sirably by ambient temperature changes and/or 
changes of temperature of the fluid. 
One object of the present invention is to pro- 
vide a device which is responsive only fo pressure 
variations and is substantiälly immune fo tem- 
perature variations. 
Another object of the invention is to provide 
such a device of simple construction and which 
may be manufactured easfly and economically. 
Other objects of the invention wfll be apparent 
from the following detafled description. 
In the accompanying drawing, 
Fig. 1 is a longitudinal sectional view of a device 
constructed according to the present invention; 
Fig. 2 is a transverse sectional view taken along 
line 2--2 of Fig. 1; and 
Fig. 3 is a view, partiy in elevation and partly 
in section, showing the application of the device 
for a different purpose than that illustrated in 
Fig. i. 
leferring first to Figs. 1 and 2, in the form of 
the device illustrated there is provided a cup- 
shaped member I and an associated inclosure 
member 2 threadedly secured to member I as af 3. 
The two members I and  form a fluid chamber 
4 to which fluid under pressure may be supplied 
through the tubular extension 5 on member I, 
said extension having threads 6 for attachment 
fo a conduit or other means through which the 
pressurized fluid may be transmitted from  
suitable source. The member 2, which consti- 
tutes a wall of chamber 4, is centrally s, pertured 
fo accommodate the elements now to be described. 
A pair of bellows members 7 and 6 have ex- 
tended end portions 9 and 0 respectively which 
extend into the aperture of wall 2 and are sup- 
ported by said wall, e. g. by a retaining ring II 
and by being soldered or otherwise secured to the 
wa.ll, The wall  is of increased thickness about 
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2 
the aperture therein to provide a relatively wide 
circular portion 12 which cooperates with the 
ring 11 fo retain the end portions of the bellows 
members . It will be noted that the bellows 
5 member 7 extends exteriorly of the chamber 
while the bellows member 6 extends interiorly of 
said chamber. The bellows member 
closed end 13 constituting a diaphragm, while the 
bellows member 6 has a generally similar end 
l0 portion 14 which however, is pertured to admi 
the pïessurized fluid into the otherwise closed 
chamber I formed by the two bellows members. 
As shown in Fig. 2, the diaphragm 14 preferably 
has a plurality of circularly arranged openings 
l so as fo freely adroit the pressurized fluid to he 
chamber I. The two 0pposed diaphragrns 
and 14 are interconnected by 
extending axially of the chamber I. The ruera- 
ber 17 my be in the form of a metal rod which 
0 is substantially unaffected by any temperture 
changes that may be expected to occur. I is 
to be understood however, that the said member 
may be formed of any suitable material other 
than metaL 
25 It will be seen from the description thus far, 
that the pressurized fluid is supplied fo the Cham- 
ber I  within the bellows members, and such iluid 
is also applied fo the exterior of the bellows 
member 6 within the compartment 
30 wfll bi seen that the head 0r diaphragm |3 of 
bellows 7 will be moved by the fluid pressuri 
against the resisting action of b0th bellows mem- 
bers. Thus when the fluid pressure increases, 
the diaphragm 13 is moved toward the lef 
35 against the tensional resistance of bellows  and 
against the compressional resistance of bellows 
The interconnected opposed bellows members 
may be likened fo two springs and these wo mem- 
bers effectively provide a double restoring force 
40 for the diaphragm 13. Any charige in ambien 
temperature or in the temperature of the iluid 
will have no effect upon he diaphragm 13 due 
to the rigii connection between if and the oppos- 
ing diaphïagm 14. Consequently, the diaphragm 
45 13 will be moved only by pressure variations of 
the fluid supplied fo the device. 
The movement of the diaphragm 13 in response 
to pressure varitions may be utilized for any 
desiïed purpose. In Fig. 1 there is shown an 
50 electrical pick-up which may be utilized to 
dicate the movements or position of diaphragm 
13 by converting them to corresponding magni- 
tudes of self inductance or mutual inductance. 
As fllustrated, the electïical pick-up comprises 
5 plurality of eoiis 18 wound on a support 10 which 



is secured to the wall member 2 by means of suit- 
able fastening elements 20. A magnetic core 
2! is mounted on the extended end of member 
17 and is movable within the coils 18 to create 
a varying magnetic fleld. A cover 22 serres to 
enclose the pick-up device and the bellows 7, the 
said cover being engaged with the member 2. 
Wires which would be necessary to supply power 
to the coils and to carry the signals from the coils 
to the eiectrical indicator or controller are hot 
shown since the necessity for these connections 
is understood by those familiar with the art. 
Fig. 3 is intended merely fo show that the de- 
vice of this invention is applicable fo a wide 
variety of uses. As illustrated, the device may 
serve to actuate an indicating device comprising 
a dial 23 and a pointer 24. The device of the 
present invention is represented generally at 25 
and if serves fo actuate a gear sector 26 .which 
meshes with a pinion 27 within the indicating 
device. In this instance, the member 17 is ex- 
tended and is connected to the gear sector 26 
by means of a link 28. Thus the device of this 
invention may serve as part of a pressure gauge 
which also incIudes the dial indicutor shown in 
Fig. 3. 
From the illustration of F4g. 1 it will be seen 
that the-device provided according to the inven- 
tion is extremely simple in construction, and the 
parts thereof may be produced at low cost and 
muy be. easily assembled. Thus the invention 
.provides a simple pressure-responsive device 
which is substantially immuno fo temperature 
variations and which also bas the. doubIe re- 
storing action.above mentioned. 
It is tobe understood, of course, that the in- 
vention:is, hot limited to the speciflc structure 
shown and furthermore if is appIicable fo any 
use where if is desired fo translate pressure 
variations into mechanical movements for any 
desirid purposi. 
I claire: 
1. A pressure-responsivi device, comprising a 
pair of opposed expansible and contractible 
members having substantial tensional and coin- 
 pressional resistance and constructed and ar- 
ranged.to forma chamber, one of said members 
having at least one unrestricted opening .therein 
to adroit fluid freely to said chamber, means for 
supplying .fluid under pressure fo said opening 
and.for applying such fiuid to both sides of said 
one member, said chamber being closed to fluids 
other than the aforementioned fluid, and a rigid 
connection between the ends of said members, 
whereby the end of the other member is movable 
by he fiuid pressure applied onIy fo ifs interior 
against the resisting actiol] of both members and 
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is substantially unaffected by changes in ambien 
temperature or changes in the temperature of 
said fluid. 
2. A pressure-responsive device, comprising a 
 fluid chamber, means for supplying fluid under 
pressure to said chamber, said chambir having 
an opening in a wall thereof, a first resistivi 
billows member ixtending from said wall ex- 
eriorly of said chambiç and bei_ng closed at its 
10 end, a second resistive bellows member extending 
rom said wall interiorly of said chamber and 
forming with said first bellows member an aux- 
fliary chamber which extends through said open- 
ing, said second bellows member having open- 
1OE ings in its end through which said auxiliary 
chamber ïreely communicates with said first 
chamber, said chambers being closed fo fluids 
other than the aforementioned fluid, and a rigid 
connection between the ends of said bellows 
20 members whereby the closed enà of said first bel- 
lows member is movable in response fo the pres- 
sure of said fluid against the resisting action of 
both of said bellows members and is substantially 
unaffected by changes in ambient temperature or 
2i changes in the temperature of said fluîd. 
3. A pressure-responsive device, comprising a 
generally cylindrical member forming a chamber 
and fixedly supported centrally of its ends and 
the oppositeIy-extending ha]res of which are 
0 longitudinally expansible and contractible and 
having substantial tensionaI and compressional 
resistance, said chamber having at least one 
unrestricted opening to adroit freely fluid under 
pressure, means for supplying fluid under pres- 
35 sure fo said chamber hrough said opening and 
for applying such fluid to the exterior surfaces 
of the hall of the member containing said open- 
ing, said chamber being closed to fluids other 
than the aforementioned fluid, and a rigid con- 
40 nection between-the ends of said member, where- 
by the end of the closed hall of said member is 
movable ,by the fluid pressure applied only fo its 
interior surface and is substantially unaffected 
by changes in ambient temperature or-changes 
45 in the temperature of said fluid. 
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